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S O:ver a de:;ade égo, C.ronbach (1963) "defined "evaludtio as "the ¢ L

. R
-
.

4 a - \\g
colfectipn gxid aée ‘of information to make decisiotrs about an educa- ’ . -

tional program," _zTob often, ,instructional materials have been placed PR
‘ in the clagsroom uitH’out undergoing any type of eva:.uation, thus making ' b
scheo]j chi‘fdren pa:haps the “largest simple group o.f unprotected con~" .
- s:mere'; '(Cass, 1973) This eituation musE‘be remedied not just by ' 1
evaluating» published materials, but’ aieo by evaluating materials’ as '

. - ot

they are being developed 8o that th.ey can bée revised before publication. : ’
‘" Sgriven ah967) has. distinguished between these two .&:pes of eval- ) .

X uation .in hi‘s defiriitions of "fomative" and "sumnmative" \evaluations. J -
’ 1
"Formetive" evﬁ;l.‘uation 18 defined as the’ assessment of an instructibnal
K P I ¢ . v »
' product duri-ng its development. Its goa‘l is tc identify ways in which -

the haterials can be modified as th y-are being developed in order to o

L '.-/e

optiaize their effeetiveness. "Summetive" evaluatior? is defieed as

. - LAl

the aeeessmenr_ of the final (i‘e., revieed) instructional product. { >

- f

Its purpose ia to verify the worth of the prbduct in a field-test o

situe{ir - whé’re it is often compared to other products which attempt.

‘to aceo@,l,ish fimilar goale. . -

- * *
‘. 4 -
"

¢ A

. Over éhe past two -yeare, insf.ructionai matertsls @roauced by thte '

&
Univereity of Mingeeote 8 Researci Developmept and Demonstration ’ ‘
';‘ ¢ t“ l
Centér have been subjected to both formative and sun:aative zeveluatiens,
4 i L 2

. Thése materials referred"‘to as the Heney, Heesuremenr and Time Program, . -

were }esigned for edu«;\able mentelly retarded (EHR) chilaren. As each,
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‘the Mepsurement .of *Length Unit, one qf the ?ive unitsﬁin the Henjey; .-

L

B formaubve evaluation7.process fef., /jas, Thurlow, Tumure, Taylor, ,&f.?‘

LA -4

urfit in" the Progr:am ‘wag béfkng de\zeloped it underwent an inftenéfve% )

HOge, 1974)g Reviaione of ell units W re made on ‘the basis of the
A.h * LAY N
f-eedback fram the ﬁemtive evaluatiaus. '1‘1?113 was "don{é in otder to -
[y * . . t
repare th units forvuse in a lai' e—sc 1e field-tes + "The sumative
“prep ; \\ 8 Q( Fo “The sum "

\evaluatign of the umu:s oecurred ﬂurJIngehis Iield-test.

The present paper 1s a description @f the summative ev&luat.ion of -

4

Heasurement and 'I’inm Proéram. Fomtive evaluetion., of the Unit took

] r = *

place pvet a period of nine months. quing the process of ferﬁa;iv’é
eveluetian, the Uﬂit‘ was revised in accordance with the results of _
) ’a . L

several input sources in otder to produce ?n effective inktructionel
product for EMR children (cf., Thuzlow, Krus, Howe, Taylor, .4 Tumure,

1974) Th}e purpoee of the sunua(;ive eveluation of the Meisﬁrement
; b 5
of Lengr.h Unit vﬁs to test the effecti‘veness of t,he revised unit and'
its useabﬁity in the cltssroom Yhe,n interact:lons .between Project
|

personnel and field-tﬁarticigents lwere miniial. )

- -

The Meoney, Me;aeurénent end‘ Time Program -° T .
J
v . The Money, ‘Meaeurment and Time Progrem (Thurlow, Taylor, and

=

Turnure,x 1973) 4g eﬁ insttuctional program designed for young educa-
tionally - haﬂdieeppjd‘ leamsts. The Prcgrem includes five units. 1)
Money, 2) H.easurment of Lengéh, 3) Heasurement of Weight, 4) Time

. wich the Clock, and 5) Time with the Celender. Systematic inatruction ' ,
is provided’ ie these srees without requiring that the ch:l ldreu ‘have .

réading or computational skills. Further 1nformation abcut the specific .

'y

‘e
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' :Lnatructional unita in the Program is available in the Teacher 8 In- T f
.? ;:_ o '\‘ :roduct:ion to the Pr%ram (Thurlow, Taylor, .and Turnure,,l973) f ' )
- -§&§ The Money, Meaaurement and ‘Time Program was developed from basic . SR
S ,,'- . ‘ #learn.ing strategie‘sﬁ research, aucﬂh as research s‘on_’ne%tal iu;agerﬁy and
. ¢ : ver!‘gal'elabora't“ion. ) It :reprreaeﬁts one Bf the first éttempta to trans-
:"‘ R { fate these recently developed areas of experimental dresearch into ap
. oA inatructional #rogram sfor EMR' children. K . Y

L e

+ 'l
" The general eime of the Money,\ Meaaurement and Time Program were °

oL -

v

" s
L et devélop vo‘eauulary and re-lated skills, and \furth?ngore, to enhance

general language development and the development of effective learning !

! 'strategiea. Several epecific goals of the Program included lj an'-

i . . improved understanding of the critical vocabulary, and thereby. betceri
. F .
< .'undenﬁandingf of the general area of Ainstruc:ion (meney, measu:ement "(

.. ot tin;e) 2) the development of beginning skills 1n the part.icular

> : o
- . area of natruction, with ag emphasis on the use’ of thege, akil}s in
> + .

everydayke‘itueriona{ 3) an incréase in general language, especially

N

e . »éxpéeaaivf c&munication and 4) the uge of‘mdre efficient lear

ning ’ . -
s ; { - v ;,‘,;.
and" memory strategies in other aleas of instr,ue:ism -
3 . ¥ "‘ . - .; . Vi 3 X ku » i . B ) > .
8 "Measur‘e.ment of Length Unit Co b

) ) The Measurement of lLength Unit ‘1ike. the other unirs in tbe Pro-/
. "3 1 ! %, : - '
gram,~was d‘evelo;:ed joinély by »educationel praetitioners and educa- %

- - -
3 + x ¢ -

L tionel reaearchera. iaaegoal waa to proivide EMR children with an .

[ N i
* 3 . ?
o ) understanding of length and its meaaument by} gevelepihg b’»th vocabu- .

f"

" lary and skilla. Special stress was placed on the comparac ve terms -0
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assessment conducted prior to the deveIOpment of instruction, had

- ‘ 1
H

revealed that materials, available £or teaching length concepts were

geared’ pt;marily for children of normal 1ntelligence (e. g., they

. 1 assumed understanding of comparatives end units ;E§§%orked on*addition -

problems), or for children with entry level shl&ls (e.g.,,reading and/

{ or counting skills) exceeding thpse of mo childreb of elementary
-'s
school age. Besed upon Jhe evidéﬁ?ﬁlaek of aﬁpropriate-materials, an:

-

!
f;\zttuctional package coaaistent with a verbal elaboration-based ap-

A Pr ach found ta be succebaful witﬁ EMR chfldren\izizior, Thurlow, and .

o Turnur"e, 1974) was develeped. : x :,

t . Initially, the Measurenent of Length Unit was produced 1n axpilot- |

test form which wi%:subjected to exte.sive formativé evaluation and

_é.’%

' \
._revision (Thurlow, Krus, Howe, Taylor and Turnure, 1974) The revised

edition was employed in the field-test and subject to eumative evalu-
¢

-
( ati.on.r It is the reviged form which is .deacribed here.’
E *
vt THe field-test version of the Heaeutemeng of'Length’Un
%; ineluded three books of inettuction. The first book presented

»

the comperatives of distance, height, and length. Vocabulary and

. ekills involved in measuring to the nearest foot were presented in

z

the second book end instruction on meesuring to the nearest inch

was . présented in the third book. Thelinstruetion in the three books )

1M Wy

‘of the Measurement of Length Unit was written to stress the radual

- F

e aﬁd‘ctosely structured development of both length vocabulary and re-
lated meesurement skills. The three booka in the. Unit represent .

progressive levels of instruction, from ;&e ‘lowest to the most
//-’"\. M
advenced Children may begin 4n thetvnit at various points depending
* 3
. ; ‘ A R

- 1
L
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L. . ,-A 5 -.7' ) .. . , ‘g_h /" :( - (,. . ‘A“‘gi\‘ ﬁy.
: R ) ' " o . L, . " ' J*%?{V
N\ " “on their-beginning‘skills, A book of instruction might take ftoma,€ \
-, N . . ¢ ) .
ot -Eouple of weeks to .several mfnths ko comp:iete. again dependdt\g om . '?
Lo - 3 ' ‘—'J .. T
. the ability of tht- children. Individually administered assessment A
' y inetrun{\ ‘\3 are provide@l for initi’él diagnbstit p-;lacement and for Q }
. ¥ . .
detemining Enal achievement. . ‘ . ,&}g
. . ‘é_' -
.V, . 'The insfructional materials in the Measurement 6f Length”Unit s
I = ¢ .

included teacher 8 edi‘tions (three books), cassette tapes tgontai%ng,

- definitions and stories related to important “léngth concepts, boojcs

&y - N »

. of pictures for the children to follow & "‘q the tape was presented ». N
* ' ' . 2 L o
¢ . end Junlerous wcrksheete snd tr&nsparencies to complete the instruction.

* chh book is composed of lessexis t at contain ingtruction related to (! ‘ )
* ope or more voeabulary words. leeson ig associated -with specific
| 4 ¥ \ M1 . FaR

. purposas and behavioral objectﬁes. The lessons wi-thin a\book are

- |

4

o ’car,efully oggered s yith behavioral objectives in cone lesson being

requisite for adequate performance in later lessons. A Iesson,-whicn

> ] «

usually requires several periodsg of instruction, includes three ‘major -

L4

. < ) ccnponents. 1) pre—activi%:ies whi\ch intrcduce the cencepts or review
P the ;neaning of necessary prerequisite ccncepts, 2) tape presentation
i =

. which xlevelop the meaning of vccabulary words and the, &elaticns be-
3

tween wo:de' and 3) ﬁost-activities which review and reinforce the

concepts ‘and’ relatione estab"lished in t;:e tape presentarion.

. '
N
‘ - - , . )

P . . : s ' . . »

zI'he Summative- Evaluation Plan »

The fielg-test’ of the Meaaurement of Length Unit was carried

out in cohj@ction with the f* eld-test of .the Measurement of i(eight N

r‘a 't 1
Unit. Unfortunately, the desired field-test plan, in which classes <L ' ;

B

Lo i M ) )
. .
- ¢ I (;‘
LY - A " . * *
.
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uould be allowed to ‘spend at least one year, if necessary, progressing
' through the instruetion in the Unit, eoula not be‘implemented due to

budget and time restrictions. Thus, except for a few elasses, in-
. 9 "
A

struction in, the'Measurement of Length, nit was stcpped after three

to four months sa that the field—test of the Measurement of Weight ?

.

Unit could be started in the same classes. In the jew egceptional w;

¢

cases, claeses continued with the Measurement of Length Unit ingtruc-

. '  tion urtil the end of the year (i.e., a total instructional period

; ~

of four ‘to five months), without receiving ingtruction’ in any other

unit. A similar plan was used to, test the'Mbney and Time with the

-

-

Clock Units.

¥

Metﬁod
Design

s " Fot the summative evaluation of the Measurement of Leagth Unit,

E’
.8 two factor design-was-empioyed. The major factor of interest was

. the inetructional’ treatment factor. The thre% treatments in the*

-

present desisn were: 1) Experimental 2) Hawthorne, and 3) Control.
The Experimental treatment group represented those classes reéﬂ
.o bge\:}viug the Measurement of, Length instruetional progrqm
The Hawthorne treatment group consisted of classes reEeiving
instruction in ‘the Money Unit from the Mnney,,reasureheniiand Time'
-

Program. The Hawthorne group was included in the design as one type.

of control Gains on the Length tests by‘this group would represent

S
changes in performance one couldyexpect from the novelty" of a new
program in the classroom, interactions with testers, "learning to
" -
™ ’ i)




?\' - ' i
s . ‘lE * ® ! = . ‘ -
X learn," .and several other related factors. To conclude that the
. Measurement of Length instruction itsslf contributed significantly

to performance increases, one must discoyer that the Experimental

-

group ber?brmed significantly better than the Hawthorne control
. - ' : . ' “~ .
S group. e 7. '

. - 4 The Control treatment group represented those classes where

)" - 3

teachers were left on their own, either to teach or not- to teach

oF . ¢ - °

length concepts. When'these teachers choge to. teach length,(they

i

go, ‘ .
B were allowed to ugse any, materials available to them-(e.g., publdshed
materials, teacher-developed materials, gtc.), but they were not
kY t

. allowed to use the Measarement of - Length Unit from the Money, Measurew

ment and Time Program, : “ \ . .

» ~ “
|

- t ~' The second. factor in the design.was that Ff community location

< -

(urban, rural, or suburban). ;Tﬁe identifiqptihn of copmunities as .
t i f

urban, rurel, or shburbeu concurred with‘the.&ategorization scheme

v
t

of. the Minnesota Depértmeﬁt of Education, Urban communities included

’

three of the fohrlhajor cities in Minnesota. Suburban commnnities ".%

wer'e ocnes which immediately adjoined these cities. Rural’communities

M -
a * v

included those not covered by the above classification systeﬁl It.

ahould be noted that these "tural" communities were somewhat atypical.

. LR +

For instance, one contained two small colleges and another contained
one. Also, academic and professional people lived in»some of the
. "rural" communities and)commuted daily to work in a nearby urban

. - community.

1}
. @
.

; Snbjecte

*

The population employed for field-testing during the summative

'




evaluation was elementary schéol—aged* educable mentally retarded .
children. Of the 23 classes employed during theapregent'fieldn
test, eight classes (2 wurban, 3 rural, and 3 suburban) were chosen

to be in the Experimental t:eatmént (i.e., they received instruction

from the Measuremcn;,oiuLeﬁgth Unit), eight. ci&sses (2 urban, 3 rural, =%

and 3 subuxban)_were included in the ththorne ccntrol treatient (i,e,,

"

they reteived instruction in the Money Unit), and seven classes (2

A .2

. urban, 2 rural, and 3 suburban) were included in the Control:-treatmant
{i.e., they received instruction from any source other than thc Length.
Unit, if‘the'ceacher chose to give it .to them). Assigcment of the
classes to treatments was made so the lower functioning classes would
be in the Experimental grcuﬁ. This was done in order that svme classes
would enter the instruction at the beginning of the Unit which was
considered to providm instruction on especially low-level concepts.“
Overall, there were 70 children (16 urban; 23 cural, and 31 sup- .

urban) in the Experimental gtcup, 76 (18 urban, 31 rural, and 27

*a

suburban) 1n the Baw;horne group, and 72 (18 urban, 23 rural, and
ks

4 suburban) in the Control grcup. It should be noted however, i .

that the specific numbé{ of %hildren for which data frem the tests

*

‘were available varind due to tesring procedures (see below) and

Q

absenteetsma ) | -

. x

A summary of the children's ﬂQs smental agea” (MAs) and chrt:om:.v—I
logical gges’ (CAsl;in the three treatment grcups—ia preseuted in
Table 1, alang~¥itgithe results of a- one-way factnriai analysis on

i

" each measure. Again, it should be noted that the number of subjects ¢

>
M L3

A




PR -
‘; . # "i' . ' LI
o . erimental Hawthorne
Q° . Vel
X 68.7 . 72.3
. SD .97 8.1
" - Range 47-89 . 47-89
n T ‘71
. : ‘ \' 4
HA(mopths) - ’
‘ s i - 69 L3 6 ’ 37 '1
D, 14.§ 10.6 .
+ s
Range 40~-108 47-105
" 'n 65 71
CA (months) ' ,
; X 99.3 106,5
. SD 21.8 13.9
‘Range 63-145 81-136
o Nt & 69 71
o
, {
¥ 3 ‘ ’
’ !
.
. /

-
e -

Table 1

&
e

. Comparibons Between the Three Tredtment Groups on

TQ, MG and GA

N

y o

et Control

74.8
9.4
56-93,

64 _

r,'

7

7/

6‘32

ke

" (p <*.005) ;

4
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\ sometimes varies with the measure due to incomplete test data. .

Cle&rly, t.he th;ee g!‘oups did differ significantly in IQ level and

(e

ﬁﬁi level. A New?{an-l(euls test for difference between the IQ means - .
indicated that-the bontrol group had a significantly higher IQ than
.the fxperimental graup (p < .O‘.l.) and that the Hawthorne group also

f had 8 significantly higher IQ than the Experimental group (e <.05),

hd

'I‘he Hawtho.rne and Control groups did not ‘differ. A Newman-—Keuls

’ »

; test on the:m means similar.;.y revealed that both the Control N
" and ﬁawtho‘me. (® < .05) g:'oups*had higher MAs than the. Experimental °

4 ¢
group. Thé‘ E:@eri,mental and* Hawthorne_ groups did not differ signifi—

~
H 1 e

- cantiy.») - L '\ - .

- . -, ' Table 2 pi‘gpents the IQ, .ﬁk, -and: CA data arranged accor&'ing to

4

cmunity“lscation. One-wa}b' ﬁictorial analyses revealed a significant\

¥ b f -

;.ffect bf community . location for ~eau:h measure. Newman—Keuls test for
il diffiences indicated*that children in both the rural and urban

communY ties- had signifieantly higher meah CAs and MAs than those in’

5

the suburban comunity (all pg < .01), with the‘*rurals also :’signifcautly

¢
b ’

, A
higher than the urbans in termgl of MA 1evel (p_ < .01) In terms of

mean IQs, the suburban (2 < Ol)k‘&nd the rural (2 < .05) ccmunities :

’
=

. werg *higher than the urban comunity. $ : . .o

- -~
. - - > - . .
Y - A - . .. B <

. . ¥ . b N S ' .
-Teats - o oL . .
L2288 . .
~ - . ;

P g

ool 'I‘wo critegion-referenced tests dere administergd to the children,
. ) -
to detexnine the effectiveness of the Measurement of Length instruc~

. S SN :

tien. Each test wasg . administered as a pretest, and at the éame time,

=,
a ~ i -
-

to determine the piagpen f a class within the sequence of instruction.

- -
. = X
- . N . .

.:LFA

-t
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Table 2
Comparisons Between the Three Community

»4s on IQ, MA, and CA ~

Urbin Rural . Subgrban-
10 ’ | .
£ 68.4 na . 761
SD 9.6 8.4 9.6
Range ' 47-85 4988 " 47-93
n 44 - /16 79
C
1
MA (months)
X 75.8 81.4 - . 68.8
SD 12,5 13.3 12,5
Range 50-103 40-118 ] 41-105
.2 n 44 , 76 80
; .
CA(months) N
- 111.2 112.6 " 90,7
SD ~ 15.6 16.8 . 4.3
Range 78-144 78-145 o 63-121
n 47 78 85
o |
1 g //’
o/
X /
- o é

5.59
(. < :005)

)

2
18.74
(p < .001)

L 47.99
(p < .001)

]

)
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The same tests were administered after ERperimental group instruction
\

in the Unit was stopped.

The Length Skills Test was a thirteen-item test designed to

detérmine the child's functional understanding of the comparatives
of length and his measuring skills. It consisted of three subtests
which evaluated skills ranging from the comparatives.;o actual~
mﬁfsurem;nt. Thic test was administered to all childten (except,
of course; those who were absent, ete.).
) Thg Lengén Exgressive Tegt was a fourteen~item test denigned
primardly~t;N:;aluate the child's ability to utilize roncifid vocabu-
lary wnrds. ‘It coisisted df'khree subtests which corresponded td the
three instructional books of the Measurement of Length Unit. Tnis
test was administered to only one—half of the children in each class
in the present field—test. Administratién was made randomly. The
decision to reduce the data on this test was made in light of the
excessivé testing burdens put upon the teachers and children partici-
?ating in the field—test. T %}

A Cognitive Apilities\mest (Thorndike, Hagen, and Lorge; 1968)
" was also administered to the children partiéipatiﬂgfin the presédnt
fieid-test. Since éhis test was employed to evalu;te the éﬁild's
’géneral improvemert in non-content-specific areas of'ccgnitivé

funbtioning after a full year of instruction in the Money, Measurement

and Time Program, the results of thig tést will not be described here.
A .
\ &

Proceaure - H

The field~test of the Measurement of Lenéth‘Unit was conducted

£ 1Y
it




- J l'
The goal of- this field—test

/ over a period of three to five montfis.
classr%pm conditions, ; ;‘

~a

was, to assess the;Unit under relatively “normal”

? with minimal interaction between Project personnel and field-test
- ~ participanis. T , : ™
. ] - | . _ .
i each class were pre- *

Before instruction was started, children iu
tested on the. Length Tests (Skills and Expressive) and the Cognitive

i
/ Abilities Test. Then, each teacher in the ‘Experimental freatment 4
1 N -
group attended a- brief in-service training ="ssion designed to intro-~. . B
» ',

duce the Money, Méasurement and Tine~Program, the field-test plan, -

|
i *
/
Interactions with ‘
. M

+

I :
. ] and specifically, the Measurement of Length Unit.
J. e . - T
. {7 . clasges stopped at.this point (except for "comment cards" returned
‘ to Project‘zdrectors when the teachers felt comments were necessary),
N )

;, - until posttesting time.
After instraction ended, classes. were posttested on the Length

(The Cognitive Abilities Test was administered at the end °

tests.
i ’ .
’ of the‘year.) At this point, Experimental teachers were requested to .
" N L
l ., complete a detailed questionnaire on their reactions to the Unit *%; AT
g \ s S L T
' and to the Program in general. Control teachers were also ask:i/ . P
¥ e ] LT ':_gl'
describe any instxuction related to length tlat they'had used during o
. ‘ o tmltEEW A
the same.periodg' . ~%f'% %y ‘ég
i > . - * i . C.
Approximately two months after instruct;on gg tbe Measurement of. -, W
\. .
' Length Unit ghad been stopp,ed9 a random eample of children who had. -
P A
_received the instruction were retested on the Length Skills Test and ?dw
i ‘ ! ¥ s 03 #
the Length Expressive Test. The purpose of. LUi& retesting was to . . 2, :
— ki L1
obtain a measure o of content retentioni, L & % E L
- f . {%‘ T ‘-4/}»’., “
i s . ¢ /
¢ . )
: \ g S PR
i ot
A fo ’ 7 ' =
- ‘ LR 3 2 * =
. J;:r % ; tj?‘?
¢
. , /o
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1

N number of children in the total

Results

The major sources of, effectiveniess data durtng the summative

W

| evaluation of the Measurement of Length Unit were the.pretests and

> %

posttests. Because of absenteeism, tesr_ing procedures, school
/ .t

schedules, etc., only é limiged‘numﬁéroﬁ the children parﬁicipatiég

in the.§1e1d~test received both thé'pretest and posttests for the

Measurement of Length Unit. In o7éer to-benefit;from'thé larger
Zamp;e, it was decided that all pre-;

test data and all posttest data would be analyzed even though the

réshlts from the preteht would nclude some children not” posttested

, b

13

and’vice—yerga. These results are pregented in two sections.

Pretest comparisons, and 2) P gtteac comparisons. .o .

The data from ju;t those.children receiving both the pretests

' &
and the posttests.are presented next.’
{ ’ .

-

The pretest to posttest com~

)

. /
Pdrisons on these data, although based on a reduced. sample size, are

1

f
-brobab;y the' most reliable/far assessing the effecyiveness of the

/

e

/

7

Measurement of Length Uni

t.

/

s

Data related to the betformances of childreé in the chree treat-

I
-qent groups on individual test items are presedéed next, These data

!
not only provide furtﬁer information on the egfectiveness of the' Uﬁit,k

f / t
_but also have the potential for identifying/possible areas where
i‘ - N .
rev;sionsﬁof the inatruction should be consldered.v

»

The results secti?n concludes with théeé additional sets of
o

results. These}results deal wtth' 1) Coﬁmunity location comparisons .

| %
2/ Ketention findinggg and 3)  Feedback féom,teacher evaluations,
/ !
} !
|
i

st S
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Pretést Comparisons ) _ .

-

In order to f'ompare the posttest results of the three treatment
groups ( and so, asse% the effectiveness of the Measurement of Length

:_ut), the pretest scores must first be-compared to show that there.
were no differences between the three treatment groups on the Length 5
- - - B -

tests befere inseruction. Table 3 presents 6the means ancr standard

- ¥

. - T A * S
< $deviations of :he,pret.,est s\..crf‘? on, the Length Skills and Length
-~ =

Expressive tests, and the, régults of a one-way‘ analysis of" Q@;iance K
. . ‘ ‘ N R

s z, far éa,ch test ’ - i . - . 4 . -vhff,'-‘ ,; "‘a;:. Y %‘, - ; 3 ¥,

“ . A,
l‘é' \ ”‘7 %s-\" PR N

The results Qf the &nalysg' af variaﬁce on l; Length Skills Test

\ .
fiiicated that there were signfficant differences betweén &he t:hree B
et ﬁreatme:ﬂ: groups. A Newman—Keuls }est revealed that both th,g Hawthorne

‘;.1 g
-and Com‘:rol groups scored higher than the Experimeng.gl gi'oep on i
{ .

%

b

: 51 .
= tdst (beth ps < .05§ '.l'hese differences very likely reflect Ehe lower ’

# IQ and HA levels .o—ijﬂe Experimental group in’éthe field*-tea 2 course,
'\ such differences will necess;(ily‘ave to be considered whv\n ma ing S

L 4
~\‘ thé pbstcesc comparisons on the skills test. g‘?hQig’nficant differences L
- ,a’ & §
ws were found between the three groups on the Length Expressive preatest.,

=y - & N . . g D g
5 N . ’ . . -

AL o : . S T A *

; (a’\ Posttest Comp arisonsf i% i § Yy . \? A .
' -3 R . * - » N $ i ‘\ -

s

+ The means andz ;ﬁndard deviatf[‘éms of 2he postt&st scores on the
) v

. -

B Length Skills Test gnd the Length Expressive Tesq are presented in

Table 4, along with the results of one-wiy ﬁcﬂa y b of vs\x\rianc:e'q} e
‘\ ) T s
. each measure, A significant condi'};xiaq\ effg(:t‘:’wasf not fou:\\d on either "}\t

%

3
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Table 5
Pretest to Posttest Comparison of Subjects Receiving
both Pre and Post Length Skills Test A
- \ !
E L
. " Experimental 'Hawthorne Control
M . - . %'
Pre Post Pre = Post ' Pre Post
© X 456 - 627 - 5.15  5.89 5.50  6.75
SO’ 2,62° " 2.60 2,40 . 2,46« | 2,10 2.46
n ' 52 52 21 7 21 « 28 28
' }' * A . ,} N Y
: T = 6.40 t=1.74. t = 3.56
(p < .005) (p < .05) (g < .005)
, -
. . o . ®
4 { ' < e
Two-way Repeated Measures ANOVA . i %
" Source of Varian;:e df MS F ’
-7 Lo — - =
. Bétween S8 . 106 - -
P ' - & . I
Jreatment 2 9.85 <1
Error ’ N 104 10.33 -
% ! ‘ -
“\‘ . !‘ ) é Ead
Within Ss h L 107 , -- V-
A, ' - L
2 Tests (Pre, Post) - .1 . 98.25 49,37
Treat. X Test .2 & 446" 2.24
. . : £ A i}
' Error . 104 < .1.99 -
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o neesuzes t tests for each group indicated that oe}y the Experimental

20

Pretest to Posttest Comparisons

‘pretest and posttest sceres on the Length Skills test., This analysis

: revealedsignifieant differences between pretesis and posttests, and

The above separate analyses. of pretest scores and posttest -
scores dves not adjust for the fact that all children were not both , /(
pretested and posttested In order to avoid somc af the limitations
of these analyses, the scores of just those children receiving both
tests were snalyzed. Table 5 presents the means and stapda:d devia-
tions for those childree receiVingyboth the Length Ski}ls pretest and ' ' )
the iength Skills posttest. Table 6 pfeéents similar da;a for the
Length Expressive Test. As compared to ‘the data in Ta%le 3, there is
a significant decreaee in the number of children assessed. Consequently

(,‘- I
the pretest and posttesi means and standard deviations are also somewhat .

/ % ' 3

different than those presented previously.
The data in Table 5 are presented graphically in Figu;efl

Repeatéd measures t tests for each group indicated that all groups

increased significantly from pretesting to post:esting. The increase
was clearly largest for the Experimental group, A CWo-way repeated

measures analysis of variance revealed significent differences between

confirmed the conclusions drewn from the repeated measures t test.
Data related to pretest and posttest performance on the Length

* N
Expressive test are presented in Table 6 and Figure 2. Repeated

T,y

and Conttol groups made significant changes from pretest to posttest

/
The Hawthorne group showed a small. decreaee j;;é pretest to posttesta

- &

A two-way repeeted measures analysis of variatice on the same data ‘

1
A .- - , 1 L4
7

N

. e £.0 . o ' .
- 1) ‘
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.- * Table 6 )
Pretest to Postte\'st Comparisons of Subjects Receiving
- ', both Pr’e and Post, Léngth Expressive Test‘ o- '
-~ . .
) *:EXp eriméntal . Hawthorne . . Control )
X 345 6.39 4,92 4.83 " 3.78 - 5243 (
SO " 2.67 3.12 ,2.06 2,72 2.15 '2.933/
n 31 31 12 ‘12 23,23
_5;7.12 Ttetd ] °_§_'-=3.’§,8
(e < .005) ’ (ns) e <".065_)-
Two-way Repeated Measures ANOVA - ‘ . . .\\
Source of Variance | af- 1 - Ms .? - E
Between Ss 64 ’ - ¥ - : -
Tre:i:ment l 2 1 . 1.35 o 1! 2
Error | 62 : 11.04 Q- /
w'mm; Ss 65 - - ",
Tests (Pre, Poat) 17| 124,12 A
Treat. X Test "2 20.44 7.86 .
Error - . 62 2.60 e
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o
a significant treatment by test interaction (see Table 6). Tests of

®

simple effncts on the interaction indicated that at the pretest, there

2
&

was a significant‘difference between the treatment groups,lwith the
Hawthorne group performing better than the other two groups (p < ,001).
Significant differences also existed at the posttest (p < 001), with

the E?perimentals performing better-than the Controls, who in turn

were performing hetter than the Hawthornes. The crucial tests

between pretest and posttest nerformances for each group confirmed

the finding of the repeated measures t tests: both the Experimental
greup (F (1,62) = 22.32,,2 < .001] and the Control groups [F (1,62) = -
12,07, p <.01] showed a siggificant improvepent from pretest to post-—

test (other F <1). Observation of Figure 2, of course, further

suggests that the improvement trend is most dramatic for the Experi-

. mental group ox thé Length Expressive test. From an initial position

of the lowest status %mong the tbree grou’ps, the ‘Experimental group

«increased to the highest position. E

N [y

s

Item Analyses . ‘ . ,

Q

T%e Length Skilis and Expressive tests were criterion—referenced

tests, with items, being directly related to tbﬂ~behavioral objectives

?

of the instruction. Table 7. presenta the pretest and posttest percént

correel figures by test items for the Experimental treatment'groups

on the two ‘Length tests. The experimental group has been-subdivided °

*

€
into fou; groups which received diffeting amounts of Length instruction.

*

In this table, the items from the two rests have been integrated and

groupad acaording to where instructian related to both items appears

in the.Unit. - LT J : .

-
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Table 7
Percent Experimentals Responding Corractly on Individual Items
by Where Instruction.was Stapped
Over- Bk 1 Bk 2 Bk 3 Bk 3
o all End End L2 End .
Beginning to Book 1, End ’ Pre Posts Pre Post Pre Post Pre Post Pre Post
¥
Labels far 22 713 0 53 0 0f 30 88} 22 83
Identifiés farthest 74 8 47 67120 50| 8 94 96 96
Identifies as close as 8 12 0 01 20 0t 16 12 9 22
o ldentifies taller tnan 68 62 53 53 0 25179 75| 83 65
Labels tallest 32 62 0 i3 i3 0 30 73 53 78
Identifies longest 92 98 80 93} 80 751100 100} 96 96
Demonstrates shorter than 52 55 13 33140 50| 58 811 74 91 ,
Labels shorter 40 55 11 33133 50§40 504 60 74
v . Orders shortest to longest 34 55 0 40 0 '0}37 6| 61 70
’ ENDED
. INSTRUCTION !
Book 1, End to Book 2, End 7
Labels measuring 59 73] 33 40 |33 100 60 87| 80 83 -
) . ldentifies measuring tools 50 76 20 67 40 SO | 47 100 74 70
¥ - Describes méasuring tools -5 23 0 13 0 50110 6 7 39
Demonstrates measurement of
how far - 32 53| 13 2020 0|32 88| 48 61
Labels ruler 65 91 11 67 |33 100 | 80 100 | 93 100
Labels foot 0 0 0 0 0 0 0 0 0 0
. Measures feet 5 17 0 0 0 0 5 19 9 30
Labele longer than foot 27 61 11 13 0 50130 881 40 74
Labels yard 5 18 11 0 0 0 0 12 7 35
‘ ENDED @ - .
: , INSTRUCTIO 3
Book 2, End to Book 3, Lesson 2 .
Demonstrates inch 14 3 0 7 0 0 121 38| 22 52
Labels inches 30 54 0 20 0 0 130 44 | 53 87
Measures inches 18 40 0 0 0 0 j26 38 |26 74 ¢
" : ENDED
¢ ’ INSTRUCTION
) Book 3, Lesson 2 to Efd
Labels length 11 30 0 0 0 0 0 44 |27 43
Describes height | 14 25 0 13 0 50 0 12 2?7 39
Measures feet and inches 3 16 o o|lo s59]o o7 35
. ENDED
, , , INSTRUCTION

.

“ry
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Observation of Table 7 indjcates that for almost'every item
the Experimental subgroups showed marked incresases ffem pretest to ~» ° ,-°
posttest when they had received the relevant instruction. For example, .

3 ' .
in the first grouping of items (which gll sub‘ects should have masté;ed)

there was growth on every.item except the one requiring that the. Q“ N
children identify the concept."as clcée as." This was probably a

very difficult item for EMR children, and more instruction may' be .

indicated. However, groups which d: ' proceed farther in the instiuction_

shoved increases onxthis item, : o
The instruction also seemed to provfde the children with skills *

which enable them to correctly answer questions for qhich? they have

» H

not received instruction. For instance, the children who received
only Book One instruction were able to correctly answer many of the
Book Two questions that they had missed on the pretest. With the '

other groups, there is a significant increase in almost all of the

¥

items from pretest to posttest. The Length Unit appears to have

i EE - e

been efficacious when specific items are inspected.
Table 8 presents the game breakdown of test items as Table 7,

*

but identifies the precentages of Experimental, Hawthorne, and Coﬁtrol

- i

- subjécgs‘responding correctly to each item. In addition, for%%he\'
Experimental group; it distinguishes between the percentages of those
who received the instruction and those who did not. The Experimental
subjects who received instruction did as well, and generally better,
than the Hawthornes or Controls on most of the items. Experimentals

who did not receive the Length instrﬁction related to certain items

tended to respond like the Hawthornes.

i
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‘2 - Table 8 -
Par CQnt Responding Correctly ia Each’Treatment Group - o’ =
oen Ind:l.vidual Itens . . 45
; - . \
- - : . 3. e
- E
) " Exparimentals Experimentals Experimentipls -Hawthorne  Control
' - Overall Recetving Yot Receiviug’ - b ,
. Lo . - N ' ‘ ) Inptruction Instriction ',
. - ~ . % ' R .
Beginning w--pBk 1, End A . n b ‘
Labels for , 73 R & - 32 3
ldentifies farthest ‘ 84 84 - 89 .9
Idmtifies a8 close as n Lot 12 Y- i1 13
Jdent#ies teller than ' 62 . 62 - 75 70
 Labels tallest - 62 : 62 - 65 sz
Ideatifias longest . ! 98 98 5 - 100 100
- Demonstrates shorter thln ) 55 T 55 . - +B1 . 90
w  Labal® shorter - . : * 58, 35 x> - 41 MR- ]
- Ordars zhortest to huc¥ 55 55 - 56 . 6
: TR B . NN R
Bk 1, End =5 Bk 7, End L . ) SN
P I ’ v LT (m=41) (W=13) - - B
o Libels measuring , . 73 8s. 40 (1] 80
. Identifies measuring téols 76 79 67 86. 83
Dagcribes measuring tools M B 23 - 27 13 .26 43
Mcraces Weasuresent of how far 53 63 20 “ 36 60’
- . Labels ruler . 91 ;100 - 87 . 9% 83
“Labels foot - 0 - 0 - 0 - o 03
Hessures feet ‘ , Y 23 0 -8 17
. Labals longer &hn “foot 61 .78 . 1n 47 57
“labels yard = 18 24 N 0 0
.t X ) o e .
B2, Bnd k3 12 -
) . . (Me39) * (=1])
Demonstrates inch . S & ] 46 5 36 50
Labels iachés . g 54 69 - 16 .56 57
#  Measuras inches ? &0 56 o 42 £
B3, L2—bEd ° . . ' ’
. ' L . (m23) (w=33) )
Labels langth . X 43 21 29 37
Describes height ) 25 3 15 56 57
Measures feet & inches 18 35 3 12 17
1 . \
€
H g ¢
/ ¢ A - .
//
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) \ . Table 9 f /

; . -,
™. Comparisons of the Length Skills Post test Data for the .
. ® h * ' :

' Three Community Locations in Each Treatment Group

N )
b : ™ %,‘ :

\

| Urban « Rural -~ Suburban i
_Experimental SO = -.
X, Y5025, " 7.43 5 7 5,12 ;

-~ - . v,
SD 2'49 2.62 N '2-64 '3
4 : - “ >
n ~\' . 12, . 2 ‘.25 ]
- f) - ¥ .
‘ 4 . :
Hawthorne o~ ) . )
X " 6.6 6.33 6.25 °
.+ 4p . 2.87 o 2617 "', 1.0
. t
VI i N9 13 T 12 i
{s A , f e % Ea ‘
3 - Fed%
5 / B i “ & H
- e v B {
Control % o . ' H
—— \f-/f * ' . - "}
., X + . 7.50 y 7.89 5.87 ¢
& . . r . * N %
D, 3.27 1.62 2.20 !
. T ’ . - i
n - y . 9 .15 NE
e b ’ . ) .
4 + N ‘a
- o * o E
? . Al
) "
3 \ {
\\.-e } L -
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SRR ' ; Table. 10 ST ) A
%“ ’ 3. \ "% f: ¥ of j
. " Comparigons of the Lengrh Expressive Posttest Data for the . .":4-.’1
‘ 'zl: * Three Community Locatiou§ in Each Treatment ﬁoup ) *JQ 1
. L . . .
“ e Y 1
" . ) - \ : .
. . , ‘ Urban* Rural . Suburban . ' oo 1
‘Experimental . . ) ’ L . i
T 4.90 79 . 486 ) - 435 -
o so 1.85 . 3.02 3.04 - < (p< .025)
n 10 .o <25 A IO
. - -
Hawthorne v
X 3.14 4,86 5.5 . <1
- sp 2.04 2,74 2.37 . . (me)
/ n 7 14 13
+ - - /
Control ~ . ‘ . s
— ' 3 H *
X 6.67 5.89 ! 420 3.32
sD -, 2.34 1.45 . 2.48 .+ (p < .05)
. / . oo
_n 6 9 15 5
- “8
: J
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Communifty Location Campéi?sons . ) é‘ﬁ
o =\~ ? S . . :
Juring the formative'egaluation stage, the Measurement of'ﬁengths

DA Unit vas-irittén by teachefs)who had taught in an urban commueity and;r

i

. ¥
vt was pilot-tested with urban children., To check the general effective- "

pesg ef the Measqreme;:\of Length Unit for other types of %bmmuqities;

Al ﬁ -

comparisons of results by location were made. , £ .
e T, 4 I PO .
o~ TaﬁIe 9 represents the/ Length Skills posttest performance data ,"‘ .
. .
. for the three treatment gro&ps when further defined in eefis of community
: SO Y J K N
"l ) location. Results of the one-way analysis carried t ~oq e&ch tz&? ‘@; :
. A K B
group are-also presented. Similer data for the heng h Eﬂpressive Test Y '
_ v, ) “, - . ,,.‘.(e.?\‘-
a8re presented in Ta?le 10. oy e g . .

“ 4
&
[INE TN

Generally, the° rural children sgored higher ‘than- tﬁeiﬁ suburban Lt

iﬁ .
'

" *°  and urban peers. This difference was-significant for cheizlpegimdgéeféz
group on both the Leugtﬂ Skills Test and the Lenglh ékpressive Test,
The diffetence between ControIe on the .Length Expressive test. did not
come out in a follcw-up Newman-Keuls test, It is likeriiPat the
‘ comLuaity locatiee differences noted are related to{plecementﬁpractices '
in the communities; and very likely that the differences feflect the ‘

higher MA .level of the rural children in the present sample.

Retention i

éne‘of the aims 6f the developers of the.Measurement of Length
Unit was to produce materials which would result in relatively )
) perm&nent" increasee in the EHR child's ability to talk about length

and actually measure length. To test for long term reten*ton, the

Length Skills ‘and Expressive tests were readministered to the Experi-

LTS
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f\ « N Length Skills and.Expressive Test Scores for Experimehtal
1 a * ., ., v
_ . . ) : . '
f_' . ¥ . Subject at Pd(ttest}ng and Two Months 'Later (Retention)
T D 5 - v, e i o ’
<, " ;s H ) " . N .
~ - s -/ y Tt ’
Vo e . S Post test Retention
” . . H - . .
. [ &% - : - - .,’ . \ . ﬁ'a
. ' . .:g L ¥ "
| % 7+ Lefgth’Skills Test (Mwitems) " * Lo
- e & R R ‘ - "
~n vy ‘ * . ~- '
v, - IR - ! ro 5,98 6.95
. 5{’\ : - . Ve b % '
. . N [ L3 " + .
:— 3 : "i. a Ll SD 7 29 i - 2. 78 ¥ . ‘2¢ 62
4: hg - { [ 7 A ’ ) )f 4 - )
" P . o » et 58 ) 42
) . . (; <] &
R N ‘w) & 3 . A? ’ - G )
RS 4 s ! S . . -
. : Length Expressive Test (13 items) .
y S X ] . 5,73 . 6.48
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N 8D % . 3.04 3.25
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A -
mental subjects about two months after instruction in the Measurement
: 4 ¥ ) -

of Length Unit had been stopped. 2 .

Forty-rwo childr.n in the- Expertmental group were given a reten-
. "
tion test, These children were from the five classeg in which

>
instruction in the Measurement of Length Unit was stcpped (Tﬁe

<

children in the three Experimental classes, that continued instrucLion
through the end of the year were not given the retention tests,) °
Both “the posttest and long term retention data are presented in/

/
Table 11, These data indicated that after two nionths, ‘the Experimental

y /
/

children had not forgctten what they had learned about Length In
fact, their mean scores had' actuslly increased although the increases
were not statistically significant. What is significant 1g the fact -

that the EMR youngsters, exposed to the Measurement of Length Unit AN

-~

for only two months, had increased theit knowledge of length skills

and vocabulary and had retained this knowledge for as loné as two
H .
months.

’v

b4
Teacher Evaluation of the Legg;§3Unit

= Six of the Experimental group teachers ansegred a questionnaire
about the Léngth Unit, *@ﬁkee Appendix 1 for a copy of the questionnaire.)
The number of years of teaching expérience these teachers had varied
from 2 to 32, with a mean of 10.2 years and a standard deviation of

11.6 years. The number of years teaehing handicapped children ranged
from 2 to 17 years (X = mean §.0 years, SD = 5.7), A%% teachers were

- ¥

certified in special education.

-

a
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~On the evaluation forms, the teachers indieated that the neena

preparetion time for) each teech:!.n.g period was about 13 mi&utes. The

v

everage 1ensth of each teaching periud was i9 minutes' and the Unit

wis generally taught every day of .the week., The room &rrangment

«

preferred by most. t:eachere was one where the :eacher, tape re&order, .’

. ‘and bdok were in the Sgnter, with.the children on the floor arcund
A\ | . © :

_them. T - ' : .
, <&’\ b All, of the teachera enjoyed using the Heasurement of Len,gth

Un;u: end would use it rather than another lenth instructional L
'\ ) -
phckage when theyl teach length again. However, two-thirds of the

N
teachers indicated that they would also’ use supplementary materials.

13 _."‘-.l

Sevent:eé: percent of the teaehets :lndiceted the Unit becane "boring"

: to’then due to repetition, but 662 of these also felt the repetitive~

=

ness was necessary. In general, at least hai:f 'of the teachers thought\
the Ifngt:h Unit wea more useable, effective, and enjoyable than other
ecnnercial materials tﬁey had /used Half’ of the teechets felt that

all of the concepte eovered in the Length Unit were . hportant to
/
childgen in the long run, and the rest of the teachere teportedﬂ that _

most df the concepts were necessary. All teachers feft the children -

would renqber the more important length cencepts a year from the®
time they *learned thea. ﬁhey also ize;gs:tt;ed that the materZals were

H

either “effective or "very effective. " ﬂdf‘f of the teac.hers thcsught

the children were more interestt\sd in the instruction in the Measur f;-
“ment of Length Unit than they hgd bean-in other instruction. !

0 £ \i

The teachers did uaxe some recomendetions oft their evaluation

o

forms. ﬁhﬂe 83! thought that ehe Unit was compléte as it is, 202

oy »
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- . . , , ‘ ! . .
the'retention date collected about two months after instruction

-

' but ot significantz.‘y s0. | £

B
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w

' requested more instruction at .the end of the Unit dealiﬁgfwith

measuring.lengthef'The;teacherS‘also tequested that tests desizned
~
to measd!% the children' s progrese be inserteﬂ*into ‘the instructicn

s
s

at the end of - key lessons bqaet the end of each book. .
» &
Otheg teacher reactions to the- 1nstructiQn aqs a summary of the
”

data ares&veilable in Appendix 2. ' i -

1 - T 1
o t. ’

Sumuary
.
The suefgtive eveluad?on of the Measurement “of Length Unit

hend

-

described in the present”’ paper served to assess the effectiveness of

the Unit for EMR children,vanﬂ.its ugeability in the classroom. The

>
et

field-test of the Unit demonstrated that the Length Unfr did increase

- . &

" the EMR child's knowledge of length skills and vocabularv. This

increase wes significantly gteater than that oBtained by a Hawthorne

i

contrel grﬂup, especiaf%y on the Expressive measure (see Figure 2): ..

The “increase was also greater thau that obtained by the Control group,

-
1

~

The pq;formance levels on 1ndiviqual items furthet suppfrtéd the
effectdveness of the inetruction in the Measurement of Length Unit,

When *the data were analyhed in terms of whether or ot instruction’
. uf .
related to’a specific item was received the expected differencea

‘ between the three,treetment groups were generaily observed (sée
'k,

Table 8). - T .
.r l 1 A . . ' ) .
/ Further support for.'the Measurement of Length Unit comes from
! . ' . l 0

il 4

-

ended, These deta:indicated that £§e ekilie en? vocebulary‘learnj?

[¥ )
. ¢ :
-
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from the Measurement of Lengtﬁ'Unit were retained, and had even in- -
creased to some degree, after an interval of two months. &
Analyses of community lgcation effects indicated thaiyiie Unit

was equally effective in the urban and guBuTban communities, and*

apparently of even greater effectiveness in the rural communities.
This latter conclusion must ‘be viewed as tentative, hdwever, since

there were confounding effects of MA .levels &
3 - T \ L4 '

-*The useabliity of the Measurement gf Length Unit for teachers

was also documented as a resuli'of the present summative evaluation.
- ‘ L] g

All of the teachers who-used the Unit indicated that they liked it
and would prefef using it to other instructiogal materials. Most of

the teachera thought the materials offered more diversity than other

-

materials, and were more useable,’ effectfve and; enjoyable than other

- L3 e +

commercial materials they had used be‘ore.

The relativeiy high performgnce levels of the Control group

indicate that! the Control teachers were quite successful in teaching
length concepts without a ptogtam designed specificalLy fer their .~
children. Five of the six Control .teachers indicated that ﬁhey had

taught length concepts to their classes with xhe time spent ranging

¢

from three: days to "daily" throughout th year. Only two of the five

teachets used published curriculum materials; all used materiale they

*
ha developed themselves. The good performance of the children in

the Cantrol classes appears’ to teflect the, success of their tea&hErs

&

in preparing effective mate;}als to teach length‘concepts. Tt appears

o /
however, that the Measurement of Length Unit would be easier for

teachers to use, esPecially for teachers who have not had time to

§

-
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it prepare their own materials, and yet wouldjresﬁlt in achievement
<. i . .

¥
Py

awhich is as good, and generélly better," than that resulting from
other materials. - ‘The useability of the Length Unit 18 stpportied by

the respenses to the evaluation forms.

-
1 - -

. ' The Measurement of Length Unit presents lené?h skills ahd;J

vocabulary which have been identified as’ important to the normal

‘ developmgnt of any child, Especially the yodng EMR child (cf
Kolstoe, 1970 Nufgeld 1969; Petersen, l973)¢ The pr?test data
. ﬁrom the presenf fiéld—test and from the*formative evaluation off the ‘
' - Length Uﬁit (cf.: Thurlcw, Krus, Hc;;, T;ylot, & Turnuras 1974)

~f

indicated that’ these 1ength concepts, while important for ail children

-

to learn, are particularly difficult for retardga cpildren to master

v
-

‘without instruction.’ The~eﬁmmative evaluation of the Measurement of

Length Unit has demonstrated its effeetiveness and useability in the
z

classroom, and has verified the belief ‘that the ,Unit fulfills a need

-

in the education of the young EMR child : _ “ .

. . : 4
# . . N B

. . N .
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) Kootnotes
a -

¢

Irye summative evaluation of the ﬂeasurement of Length Unit was an

% . Q\
intensive endeavor which could not have succeeded without th

R

and cooperation of many individuals® Appreciation is extend

school systems participa%dng in the fieid-teat, and especial
teachers who usedthe materials. Special thanks e;e due to J

Blumenfeld Tronp who scheduled and completed all testing,

k]

e help
ed to all
ly to, the

oni
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formed the major 1ink betweeu the -Project and the teachers in the field-

. % -
test. - . N ! :
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Appendix 1: Teacher Evaluation Form ' .
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MEASUREMENT OF LENGTH
Unit Evaluation

1.. Where did you start teaching in the Length Unit? Book Leason
2. Where did you stop teawing in the Length Unit? : Book Lesson Y
3. Please indicate - /
a. The average preparation time for each teachiug period: minutes ¥
-b.  The average length of each izaching period: minutes - Vi

o c. The average number of teaching peridds per five day week: /

4, Please in&icate the percentage of time in which inetruction was given &J:

Al

R R o : Whole class 4
Sxall groups %
individuals - X )

) ’ ' —
‘1, How did you feel about using the Length Unit?
' " I enjoyed it very much -

I thought it was alright
I would rather use something else next time

iy
-4

«

2. Have you used any other commercial materials or math texts to teach \\L

length concepts? - YES NO
1f YES, what did you use? . . .

a. If ‘given a choice of materials to use to teach lenb‘,‘.r

. -1 would prefer tc use this length Unit rather than others
ST I would use either this Length Unit or other length

, ’ materiais; wouldn't matter
I would prefer to supplement this Length Unig with other
o miterials

I would prefer to use other materials all together

: b. Cox:q;ared to other comercial materials, was the Length Unit
:// SR More useable? : YES

|

NO
4 ) : ! More effective? YES NO
. More enjoyable? YES NO

H

3 Did you get ;ired of teaching with these ma‘.erials?
. . Yes, the repetivencss was horing . :
Sometimes, but the repetiveness is necessary
to teach my students
No, these materials pffer more diversity than most

¥

» % . ' . N
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4. How important do you ‘think the concepts covered in the Length Unit are to the
children in the long run? A
< All concepts are essential - .

Most concepts are necessary o g
_Conézbts are good, but not necessary
e _ Most concepts are not needed -

Atk

| .
5. Do you think the children will remember the fiore importamt length concepts
a year .from now? . » YES KO

6. How effective were the materials:

Very effective
Effective - :
{Could have been moré effective
Not very, effective at all .

!

7. How interested were the children in the Length instruction?
More interested than usual
. ‘ - About as interested as in other instruction
Not very intesrested

Please rate the following aspects of the Length Unit in terms of their appropriate-
ness (or, completeness), for you as the teacher. Rate each ftem from 1 to 5, with
1 being the least appropriate (or, complete) and 5 being the most appropriate (or,

complete). ' e? ;
. . : &
- Y éf
g - LY
- - = Q eq
o {R_ kS
a. TInservice training .
b. Teacher's Editions, in general ”
¢. Introductory pages to Teacher's Editions - . !
C  d. Directions to teacher in lessons . 1 . ,

s e. Pre-activities

f. Lesson Organizers

g. Scripts accompanying tape presentations

h. Zost-activities

i. Worksheets

J. Transpaéencies_
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Please rate the follpwing aspects of the Length Unit in terms of their .3
effectiveness, enjoyability, interest, and attention~focusing ability, .
for the children in your classroom. Rate each item frosm 1 to 5, with

* 1 being the least effective (enjoyable, interesting, or actenrion—focu51ng)

and 5 being the most effective (enjoyable, interesting, or attentlon—

focuging). : .
\ ) /] N
) ) & = /
. . . B ~ o
3‘ - & -y owf §
.. ! - ™ v of . =
& S ) o~
) ) L g o
] v/ o 2
of F &g
& & TG
8. Introductory lesson (for preparation)
b. Benjie -
c. Pre-activities
- ¥,
d. Tape recordings
e. Workgﬁeets
f. "Transparencies
g. Art work in books, worksheets, etc.
h. Post-dcfivities for review -
i. Post—activitie: to expand concepts
‘ 3. Post-activities to build skills
1. Did you have any problems with the pre-testing and/or ’
' post-testing of the wunit? YES NO
If YES, what were "the problema? !
¢ o
2. Where did the pre-test results suggest that you start
teaching the Length Unit? Book Lesson
- y 9
3. Did you agree with the recommended stafting point? YES NO
4. Did you teach all the lessons between the points at’ p
which you started and stopped instruction? * YES NO
- If NO, what did you skip?
q °- At vwhat menta]l age would you recommend that children i
could start in the Length Unit?
,éét -
‘f_!l
Qo £

L haedl
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6., Are there any children for whom you feel the Length Unit is not appropriate?

7. How long do yoa\think it would take your children to*coﬁ}lete the entire
Length Unit? . ,

-

N ] ‘ 4,
8. How long do you think it would take your children to cover the same content
- ds presented {in the Length Unit, without the use 6f the program?

Al

9. Which of the followfng teacher-administered assessn. * devices would you
) like to see added to the Teacher'$ Editions to evaluate the children's
prggreqs? : . s o
: Lesson tests : oo
Book tests
Unit tests
None , .

&
LI -

——————
e ——
.
—————

1, Look at the sequence of the entire Length Unit, Is there any =~ .
way you would change the sequence? . :
If YES, how? i o *

2. How do you fezl about the completeness of the Length Unit?
. Needs more instruction at the-beginning
Needs more instruction at the end
Unit is complete as ft is

Frequently, when a new program of instruction is introduced into a classroom,
other individuals see and react to the materials. Please ratgithe reactions of
any of the following individuals to the Length materials, on a gcale of 1to5s
(1 = negative reaction; 5 = pogitive reaction), °

Principal

Parents -

Regular classroom teachers

Aides

GFhEI'S TN

H

Please indicate:
a. Number of years of teaching experience’ (include all teaching
except stizient teaching) .
b. Number of y ars teaching educationally hemdicapped children
¢. Are you certified in special education? YES NO

#

If you have the time and the inclination, are there any suggestions about the
testing or the materials you would like to s.are with us?

-

Is there anything else you would like to tell usg?.

%

ol

; !
L
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Appendix 2: Teacher Evaluations of the Measurement of Length Unit )
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£

A, Teacher Chazac\eristics ’

1. Number of years ‘@f teaching experience _
(all except studegt teaching): X = 10.z years
- Sp = 11.61
. Range: 2-33
2. Number of years teaching educationally
haudicapped children: X = 6 0 years s
8D =" 5.69
Range. 2-17

3. All six teachers are certified in special
education.

L4

B. Teaching Characteristics . .

1. Average preparation time for each teaching _
period. (based on 5 responses) X = 12,6 minutes
§P- = 5- 13 ’
Range: 5-18 mit?tes

X = 18,7 minutes
\ SD = 2,04
Range’ 15-20 minutes

2, Average length of each teaching f;eriod‘

<. # 3. Average number of teaching periods per _ :

y five day week. : © X = 4,2
- e 8D = .88
Range: 3-5

-~ e

4. Room arrangements (based on 2 responsges)
a. "Children in desks with tape player in
" front of room."
b. "Children on floor or on chairs around
tape recorder."

x recorder

X ‘ X
x <5
’x xvx x children

c. Neither of these. two ' teachers felt any other room “
arrangement would be more appropriate’ :

S

‘ , . Jf
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C. General Reactions to the Length Unit \ toe

\

1. Item: "How did you feel about using the‘ﬂéngth Unit?"

& £=5 '

83%2 "I enjoyed it very much" N

172 "I thought it was all right" \ ”

0% ' "I would rather use something else next time"

. 2. Item: "Did you get tired of teaching with these materials?"
17% "es, the repetiveness was boring" \\\E““i _? }‘ﬂ
" _66Z "Sometimes, but the repetiveness is necessary .

.+ to teach my students" - s, ¢ .

17%2 "No, these materials offer more diversity o,

|

. than most" -

3. Item: "How important do you thig} the concepis covered {1
the Length Unit are to the children in the long run’

' 50% ' "All“concepts are essential”
o 502 '"Most concepts are necessary" - X
. 0% -'"Concepts are good, but not necessary"
/7 ) 0Z "Most concepts are not needed"
. - ".\
- + NOTE: One teacher commented that some concepts were toe advanced

and thus confusing and unimportant for her age group.

4, ILtem: "Do you think the children will remember the more important

e A Length concepts a year from now?" '
S ¢ -
100%Z Yes . No . :

: "NOTE:  One teacher felt that it dépends on the'dndividual ° '
PO " child, . )

5. Item: "How effective were the materials?f

|

17%  '"Very effective" * ’ -
. 83% "Efféctive" ‘
. 0% '"Could have been more effective"
. 0% ."Not very effective at all" oo T "]
6. Item: "How interested were the children in the Length
- . Instruction?" . 1

30%  "More interested than ugual" . -
504 * "About as interested as in other instruction"
0Z "Not very intérested"

fadh i

ol

ey
ofi




¢ ; S b - sl
" LS
D. Answers to Specific Questions S,

¥

<

1. When asked to name other materials the teachera had used

to teach Length, the following wePs-noted s
. - i

,  Milton Bradley flannel board objects and

, , instructor curriculum mdterisls
One teacher noted dhe uged other materials, R
but mentioned no names ‘ .

® Four teachers indicated they did not use any
' other commercial materials to teach

q

length’ concepts . - !

‘ bt B 2
- When asked if given a choice of materials to use to teach
Length, the following reactions were given: ‘ g
332 "I would prefer to uselthe Length Unit %

than others" . ,
* 02 "I would use this Length Unit or other .
< length materials; wouldn't matter's .
! 662 "I would prefer to'supplement this Length
Unit' with othér matgrials"
02 - "I would prefer to use other materials
all together" ’ -

L

- -

H &

=

- When asked to compare; the Length Unit o other commercial
. materials they had<iised, the Lengthy Unit wag noted as:

More usuable? 832 Yes . _M% No
More effective? 50% Yeas , A72 No »

\ ., More enjoyable? 503 Yes 172 No . Voo
' ) ) ‘ !
E:, Two teacherg:comménted that these units were more
‘ c €¥e.than others. & f .
: Iwo teachers only marked éne of the above three it !
concepts.: o . ,
* = ' s L ‘
2. Item: "At what bental age would you recommend that children .
N could start the Length Unit?" :
- . ' ¢ % )
r —_— i
, A R , X =6 years old -
L SD = 1.26
. Range = 5-8
* 3,0 Item:

. : " "How do you feel {about the completeness of the money
. unit?" B :
0z ;'Needs more instruction at the beginning"
172  "Needs more instruction at the end"

. ‘ 832 "Unit is complete as it is"
. . . ?’*&

A

—

2

Pl
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"Look at the sequence of thé entire Length Unit.

. 4. Item:
a Is there any way you would change the sequence?” £
i " (Eive responsés) . "
A .
‘ ¢ T 0% Yes ., 1002 No . L
.. 2 ' : .
5. When asked tq note the reactiona of other ind;viduaf; to Ll
the Length. Materials, the,followinggyere given: (rating is \ |
on scale of 1~5) - j ;o P .
, . 4 Principal ( /" . S
! ’ 4 _ Pardats {f=2) ;;; L. N Y\
. p 5 Regular classroom teac%ers (N~2) oL
T ' ~ 5 _4.3 Alggs. (N=3) A . ¢ %? e
LA 0 ¥ Others (N=0) " “- . :
« b, Ltef: '"Which-of the fbliowing teacher—administered devices = i
. - would you like to see added to the Teacher's Edition - e
| ’ to evaluate the children's progress?" . ¢! .
¥ 337 Lesson tests 2 - ?}
:’ 0% EQOk -!:ests 3 ng B Ly %
17% . Unit tests Y . ..
¢ 50¥ nome ' ¢
~ o [
7. Item:.. 'Are there any children for whom you feel the Length 7
Unit ig not apprOpriate?" ‘ . o
N . f A = . 'E‘ '_E, % "
- Responées: ’ Y
SRS . ‘ r 7
A,
' ' “Book 3 for most’ of my kids, was too har&” tq
v "Ro"  (two” ‘téachers said this) e
"Yes, a hyperactive child who could not o !
sit and listen-in a group ‘= - all work “ B
, has to be one to one"
5, _ "Yes" (one teacher said "yes" but did * i
not explain). .
"Yes, I feel my regular wath program suffered -
becaugse it was robbed of 15 minutes each’
day and many in my ciass would have grasped
the concepts in your program in less time 1f '
glven a little maturity or a higher mental age."
8. Item: (a) "How long do you think it would take your children to
complete the entire Length Unit? (b) How long do ° .
you think it would takeé your children to cover the
same content as presented in the Length Unit, withoyt
- i ‘ the use of the program?"«
a ‘ B (N=5) .
) ) school year or longer " game’ .
4 months - full year
. Book 2 - even had tteuble here NR
5 1/2 mounths at least a whole school ygdr
' 16 weeks ~ 16 weeks (not as thorough)’
Q ‘ 1 year § [ £‘3 -~ ? .
.IERJf: ‘ ) (LA , , "!
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number in parent:heses is the N)

&grogriateness & C
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Teacher Reactions to Specific Aspects 'of Length Unit (mean -

—

L

- /

T

bleteness Average

> » Ip-service training 3.4 %) . 2 & (5) . 2.6 )
2, Teacher's Edition; T 4.6 (5) 9 5.0. {6) 4.4
" general - ' .
3. Int'roductory ‘pages 4.6 (5) 7 4.5 (6) 4.1 '
4. Directiong to teacher 4.6 (5) 5.0 (6) 4.4
“in lessons N o, '
’ 5. Pre-Activities ~ , 4.7-(6) 4.8 (5) 4.2
. ’ 6. Lesson Organizer . “ 4.4 (5) 4.7 (6) 2.5
_' i 7. Scripts for tapes ’ 4.3 '(6) 4.4 (5) 4,2
[N o . ¢ .
e 8. Pdst-Activities ... 4.8(6) 4.8 (5) 4.2
¢ ~: 9. Worksheets, " 4.2 (6) Thb (5) T 2.9
. R = Transparencies 4.4 /(5%; 4:5 (4) 4.0 ’
T I . R % N v
L : ..  NOIE: One teather would have liked to have had more
c . A worksheets and transparencies. ‘Another* comented
L. ‘ < r. & that some seripts’ where really bad."
. "Q e \-F.;e‘: Children Reactions to Specific Aspécts, of Length Unit (mean ra.ting
-« =L '\ by teachsr gq scale of .1 to 5, from negative to positﬁ’re, the N
S s, 18 6 unless otherwisge noted in pnrentheses) N
) ¥, ‘ . ) + Effsc-ti_.ge— Enjoya- Inl:e;ést Attention Average
' LY ._ness ability ° Fo%@g .
i ,"Introgctory 4,0 © 4.2 . &2 - 4,0 4.1 »
Les F . . H
' ,aenjie _ 4.5 S48 7 4.8 4.8 ., 4.8
"Pre-muvizies 4.7 4.2 4.2 4,2 4,1 -
Tapes L3 by 4.5, | 4.3 I
5. Transparencies' 9.8 (5) 3.6 (5) 4.2°(5) 4.2 (5) -3.5 7
- . % ' . -~ o » L.
- . 6. Worksheets - 3.7 3.7 3.5 3.3 *-3.?5(5)
. Art Vork '35 3.3 7 2.8 3.3 3.3
8. Post Acts: Review 4.3 . &2 4.2 4.2 41
9. Post Acta: Expand 3.7 4.2 4,2 4.2 4.1
10. Post Acts: Sk.illﬂ 3 7 = 4,2 4.2 4,2 / 4.2
= . - £ £~
- ‘ L -
l‘v) N z . ‘:.zé'
%’ :" ’:l i 5—"?
Jd'g
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“G. Specific Questions’ about Materi%is in general (asked of “two

teachers orily)
, .

.r 4 . 1.

=

. . . O -
Item: '"Did you like using the Big Picture Book?"

One teacher saild yes and the other one said they were ok.
She felt the pictures could bg bigger and better and that
the comparatives should be very distinct., Also, she said
hard boupd covers would be easier to handle. :

"Did you like thé children to have ‘their

own textsg?" 2
# . o
50% Yes 50%  No

Item: "How do &ou think the student texts should be
- supplied to the classroom?"

507 .
0z :
Picture Books" .
502  "In both forms, with both being used during
0 ] the same -tape presentation" .
02 "In both forms, with tle teacher seleéting
the form to be used during a given tape
<  presentation™ - ’
02 "In one form for certain books and the other
form for other books"(i.e., as it is now) -

Item: "What do'you think would be the most effective and
: ugeful way to inform the teacher of the content of
the tape presentations?"
1002 'Qomplete script (as it is) )
0%  ‘-Summary of sceript ﬂ
0%, No script at all T
Item: "Do'yau think the Money, Measurement éﬁq;Time Program
should be modified into a program of individualized
instruction?" ; -
‘nNon: . ’ N
"For my own needs - no, but I .can see where it
‘' would be beneficial." . '
o t B ) * ' ' 5
Item: "What do you feel would be the best way to introduce
. a unit in ;he'Honey, Meagurement and Time Prograr to
a teacher planning to use it in the classroom?"
f " " .‘
02 In-service traifing )
, 1002 Written document, unit flow, books, efc.
’ 02 Both in-service training and written document.

"Only in the form of Big Picture Books" R
: "Only in the form of individual Children's .

el

o
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H. Teacher Comments (oneginoc specifically elicited by questionnaire)

1. "The guide was 'fco wordy' for me. It got to be a bit
. 0ot a burden to read g much. I felt I needed to do
this now, However, 1f I ‘used it again, it would be
familiay( The guide is good for an inexperienced

By

teacher,'” ,
“2?/ "As I said before, Book 3 is just too difficult for
my children, they coyldn't get the terms."” =

3.- "I wovld have-liked to teach measurement through the
metric system since the metric system is what the
children will use in life.". . ) .
4. "I think the teacher administered tests would be much
' better., I -fecl 4 rappert must be developed betwzen the
child” and tester to get the best results. The testers
didn't ekplain‘&ﬂgugh. The “esters were always rushing.
They treated the test more ir  :antly than the childrén.
I felt there wasn't understan...g of .or for the children.
I feel the information gained is not too valid because of
thi# situation:" , o ‘
5. "The children .in my classroom would look forward to Benjie
Time, . Their €rvorite time was when Benjie talked to them
on the tape :: --Jer." - .

. -
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